Power ed by | Cnmi ner.

HD614P080S/

HD614P0160S

Description

The HD614P080S is a 4-bit single-chip microcom-
puter which can mount a standard EPROM 27128
for program memory. The HD614P0160S can
mount a standard EPROM 27256.

The HD614P080S and HD614P0160S are pin-
compatible with mask ROM HMCS402/404/408,
but have some differences. By modifying the pro-
gram in the EPROM, they can be used for the eval-
uation of the HMCS402/404/408 or for small-scale
production.

Features

* Application for 4, 8, or 16 Kwords x 10 bits of
EPROM
— 8192-word x 10-bit (HN27178A)
— 16384-word x 10-bit (HN27256)
e 576-digit x 4-bit RAM
« 581/O pins
— 26 high-voltage pins (up to 40 V max.)
— 32 standard pins
» Two timer/counters
— 11-bit prescaler
— 8-bit free-running timer
— 8-bit auto-reload timer/event counter

Clock-synchronous 8-bit serial interface

Five interrupt sources

— Two by external sources

— Two by timer/counters

— One by serial interface

Subroutine stack up to 16 levels, including

interrupts

Minimum instruction execution time: 1.33 ps

Two low power modes

— Standby: Stops instruction execution while
keeping the clock generator, interrupt func-
tions, timer/counters, and serial interface in
operation

— Stop: Stops instruction execution and clock
generation while retaining RAM data

On-chip oscillator

— Crystal resonator or ceramic filter resonator
(also externally drivable)

Power voltage range: 5V £10%

I/O pin circuit types:

— All standard pins are without pull-up MOS

— All high voltage pins are without pull-down
MOS

64-pin shrink-type EPROM on-package

Recommended EPROMs
Type Program Memory Capacity fosc (MHz) EPROM Type No.
HD614P080S 8192 words 6 HN27128A series
HD614P0160S 16384 words 4 HN27256 series
6 HN27C256 series
HN27C256A series
HN27C256H series
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HD614P080S/HD614P0160S

Pin Arrangement

HD614P080S HD614P0160S
Dyy [1] Dyo
Dy2 (2] Dy
D13 E DB
D“ E D7
D5 [5] Ds
ROO E 9 DS
Ro, [7] Dy
RO, % OVee  Vee Ds
RO; [9 D,
Ri1, [i0] @A Vee @ 58] D,
R1, 1] ®As A3 [54] Do
g O ] = Povd
2
R2, [[d] ®As As@ [57) osc,
R2, A A TEST
R2, (18] ®©. "® B Reser 29) RESET
R2, 7] @A GND@ g R, R2, 7] @A GND@ fg) Ro,
RA NRAO % ©* Ao @ % 292 RA NRAo Bo ho® % Ro.
1Vaisp == ~ [46] R9, 1/Vaisp [19] == ~ [46] R9,
ra o] O CE® fg po, A3, 2o @A CE@fagpg,
B3, 21| @A O:@ [44] RS, B3 B @A 0@ e Re;
R3yINT, 22| ey 0. () |23 R8: R3,/INT, o 3] RS,
R3yINT, 23] ®0, s® 73] R8, R3yINT, ®o 0 ® [42] R8,
Rs, pa] @O 2T) R8, RS, 2] @ Os 7] R,
RS 25| @0, 40] R7, RS, [40) R7,
RS, 39] R7, RS, 139] R7,
R5, 38] R7, R5, 138] R7,
R6, 37] R7, R6, 37) R7,
Re, [29] :QE R4, R6, @ R4,
R6, [30] [35] R4/SO R6é, [30)] [35] R4,/SO
R6; [34] R4y/SI R6; 134] R4,/S|
Vee B2 [33] R4/SCK Vee 133] R4¢/SCK
(Top view) (Top view)
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HD614P080S/HD614P0160S

Block Diagram
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HDE4PO8OS/HD614P016078

Memory Map
ROM Memory Map
EPROM Address MCU ROM Address
$0000 0, 0 , O ,bit4 bit3 bit2, bit1  bito Iower5bits}$0000 _JMPL instruction  _| $0000
$0001 0, 0 , O ,bit9 bit8 bit7 6 bité , bit5 |uppers5 bits ump to reset routine) | $0001
| JMPL instruction _| $0002
j‘ Vector address (jump to INT, routine) | $0003
$001F $000F [ JMPL instruction _| $0004
$0020 $0010 (jump to INT, routine) | $0005
. | JMPL instruction _{ $0006
(2694‘{(\,;;2?3; subroutine (jump to timer A routine) [ $0007
| JMPL instruction _| $0008
$007F ) $003F jump to timer B routine)} $0009
$0080 $0040 | _| $000A
P $000B
(deg;%rr;v ords) \ | JMPLinstruction _| $000C
(jJump to serial routine) | $000D
$1FFF ||| $OFFF | $000E
$2000 $1000 $000F
Program
(8192 words)
$3FFF . \ , . . N $1FFF
Not used (set as 111)
HD614P080S
EPROM Address MCU ROM Address
$0000 0, 0 , 0 ,bit4a bit3_ bit2 6 bitt1 6 bit0 flowers bits}$0000 JMPL instruction  _| $0000
$0001 0, 0 , O ,bitg bit8 bit7 bt , bits upper 5 bits, (jJump to reset routine) | $0001
| JMPL instruction _| $0002
Veclor address (jump to INT, routine) | $0003
$001F $000F |  JMPLinstruction _| $0004
$0020 $0010 (jump to INT, routine) | $0005
. | JMPLinstruction _] $0006
(Zse‘;‘:v‘gar‘gse) subroutine (jump to timer A routine}| $0007
| JMPLinstruction _| $0008
$007F ) $003F (jump to timer B routine)! $0009
$0080 $0040 | _| $000A
$000B
&aotst)esn\;/ords) \ | JMPLinstruction _| $000C
jump to serial routine) | $000D
$1FFF $OFFF | $000E
$2000 $1000 $000F
Program
(16384 words)
$7FFF . N , . . . $3FFF
Not used (set as 111)
HD614P0160S

Figure1 ROM Memory Map
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HD614P080S/HD614P0160S

RAM Memory Map
0 $000 0 $000
RAM-mapped registers 1 ) $001
34 $01F 2 Interrupt control bits area $002
32 020 3 $003
Memory registers (MR) 4 | Port mode register (PMR)' W | $004
AT $02F 5 | Serial mode register (SMR): W | $005
48 $030 6 | Serial data register lower (SRL) ! R/W | $006
7 | Serial data register upper (SRU) | RW | $007
Data (512 digi 8 | Timer mode register A (TMA): W | $008
ata { igits) o | Timer mode register B (TMB): W | $009
10 | timern - (TCBLATLAL) | RW $00A
543 $21F 1 (TCBU/TLRU) | R/W | $00B
544 $220 12 $00C
Not used
959 $3BF Not used
960 $3C0
31 $01F
Stack (64 digits)
1023 $3FF
* Two registers are mapped on the same address.
: | . ]
R Rea}d oy Timer counter B lower (TCBL} R | Timer load register B lower (TLRL) $00A
W: Write only
R/W: Read/write Timer counter B upper (TCBU) R | Timer load register B upper (TLRU) $00B

Figure 2 RAM Memory Map
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HD614P080S/HD614P0160S

Internal Oscillator Circuit

Figure 3 shows the block diagram of the internal
oscillator circuit. The oscillator type can be select-

ed as a crystal resonator or ceramic filter resonator

as shown in table 1. In any case, an external clock
operation is available.

0OSC, @-—

OSC»

Oscillator

i

1/8

divider
circuit

Timing
generator
circuit

System
clock

Figure 3 Internal Oscillator Circuit

Do

GND

0OSC,

0SCy

st [
RESET | |

7

Figure 4 Layout of Crystal and Ceramic Filter
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HD614P080S/HD614P0160S

Table 1 Oscillator Circuit Examples

Circuit Configuration

Remarks

External clock

operation .
P Oscillator

—osc,

Open — OSC,

Ceramic filter
resonator

G

C, ——
OSsC,
Ceramic
filter ‘% % Ry
OSC,
C, L
ND

Ceramic filter:

CSA 4.00MG (Murata)
Rf: 1 MQ +2%
Cy: 33 pF +20%
C,: 33 pF +20%

Ceramic filter:

CSA 6.00MG (Murata)
Ri: 1 MQ 2%
C,: 30 pF +£20%
C,: 30 pF £20%

Crystal

resonator C,
osc,

rystalc3 3 Ry
OsC,

C2
GND

AT-cut paraliel resonance crystal

e
- L C1 RS ~—
C0

Crystal: 4.194304 (MHz)
NC-18C (Nihon Denpa Kogyo)
Ry 1 MQ 2%
Cy: 22 pF +20%
C,: 22 pF +20%

Crystal: 6.0 (MHz)

NC-18C (Nihon Denpa Kogyo)
Rf: 1 MQ +2%
Cy: 20 pF +20%
C,: 20 pF +20%

Crystal: AT-cut parallel
resonance crystal

C,: 7 pF max.

Rg: 100 Q max.

f: 2.0-6.2 MHz

Notes: 1. The circuit parameters written above are recommended by the crystal or ceramic filter maker.
The circuit parameters are affected by the crystal, ceramic filter resonator, and the floating
capacitance when designing the board. When using the resonator, consult with the crystal

or ceramic filter maker to determine the circuit parameters.

2. Wiring among OSC,, OSC,, and other elements should be as short as possible, and avoid
crossing other wires. Refer to the recommended layout of the crystal and ceramic filter.
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HD614P080S/HD614P0160S

Input/Output

The MCU provides 58 1/O pins, consisting of 32
standard pins of without pull-up MOS (NMOS
open drain) and 26 high voltage pins of without
pull-down MOS (PMOS open drain).

When any common input/output pin is used as
input, it becomes necessary to set the output data
as shown in table 3.

Table 2 X/O Pin Circuit Types

Without Pull-Up MOS (NMOS Open Drain) Applied Pins
Standard pins  Common _ Do-Dg,
@] HLT Input data R3,—R33,
pins R4,—-R4,,
RSy—-RS5,
o

Output data
Output R6,—R63,
pins R7,-R75,

_ R8,—R8

f F HLT 0 8

? Output data
Input R9,-R9;

pins

O% Input data

301
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HD614P080S/HD614P0160S

Table 2 Y/O Pin Circuit Types (cont)

Without Pull-Up MOS (NMOS Open Drain) Applied Pins
Standard pins Common SCK SCK (Note 2)
(cont) 1o E[)O (Output Mode)
pins Vee HLT
HLT + mode select
Internal
SCK
OQutput v SO
pins i
HLT
SO
Input INT),
pins INT,,
S|,
O——ED>——— Input data SCK (Note 2)
HLT (input Mode)
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HD614P080S/HD614P0160S

Table 2 I/O Pin Circuit Types (cont)

Without Pull-Down MOS (PMOS Open Drain) Applied Pins
High voltage Common v D4—D;s,
pins 1710 cc R1 0—R1 3,

pins HLT R2,-R2,4
@ Output data

Input data

Output R0,—R03
pins
Vee
=85
Output data
Input RAg,
pins RA1/Vgisp

O_M_ Input data

Notes: 1 Inthestopmode, HLT is 0, HLT is 1, and I/O pins are in high impedance.
2. If the MCU is interrupted by the serial interface in the external clock input mode, the SCK
terminal becomes input only.

Table 3 Data Input from Common Input/Output Pins

/0 Circuit Type Available Pin Condition for Input
For standard pins of without puil-up MOS 1

(NMOS open drain)

For high voltage pins of without pull-down MOS 0

(PMQOS open drain)
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HD614P080S/HD614P0160S
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HD614P080S/HD614P0160S

Precautions When Using the EPROM
On-Package Microcomputer

Pay careful attention to the following since this
MCU is particularly structured with pin sockets on
its package.

1. Avoid contact of high static or surge voltages
so as to not exceed the maximum ratings of the
socket pins as well as the LSI pins. If such a
contact is made, the device may become per-
manently damaged.

2. When using this chip in production (i.e., for
mask ROM single chip microcomputers), pay
special attention to the following to maintain a
solid connection between the EPROM pins and
the socket pins.

a. The recommended conditions for soldering
the chip onto a circuit board are:

Temperature: Below 250°C
Time: Within 10 seconds

If thesc conditions are exceeded, the bond-
ing solder of the solder pins may melt, thus
causing the solder pins to move about.

. Avoid getting any detergent or coating

inside the sockets during flux washing or
board coating after soldering. Doing so
may cause poor contact within the sockets.

. Avoid permanent use of this chip in a vibra-

tory environment or system.

. The sockets lose contact after being used

repeatedly so it is recommended to use a
new chip during production.
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HD614P080S/HD614P0160S

Absolute Maximum Ratings

Item Symbol Value Unit Notes
Supply voltage Vee -0.3 to +7.0 \
Pin voltage vVt -0.3t0 Ve + 0.3 \
Vec— 4510 Ve + 0.3 \
Total permissible input 2l 50 mA
current
Total permissible output —>lo 150 mA 6
current
Maximum input current ly 15 mA 7,8
Maximum output current =l 4 mA 9,10
mA 9, 1
30 mA 9,12
Operating temperature Topr —20to +75 °C
Storage temperature Tstq -551t0 +125 °C

Notes: 1. Permanent damage may occur if these absolute maximum ratings of the LS| or the EPROM are
exceeded. Normal operation should be under the conditions of the electrical characteristics. If
these conditions are exceeded, it may cause a malfunction and affect the reliability of the LSI.

2. Al voltages are with respect to GND.

3. Applied to standard pins.

4. Applied to high voltage /O pins.

5. Total permissible input current is the total sum of input currents which flow in from all O pins to
GND simultaneously.

6. Total permissible output current is the total sum of the outputs currents which flow out from Vee

to all I/O pins simultaneously.
7. Maximum input current is the maximum amount of input current from each 1/O pin to GND.
8. Appilied to Dy—D3 and R3-R8.
9. Maximum output current is the maximum amount of output current from Ve to each I/0 pin.
10. Applied to Dy~D5 and R3-R8.
11. Applied to RO-R2.
12. Applied to D,—D;s.
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Power ed by |1 Cminer.com El ectronic-Library Service CopyRi ght 2003



HD614P080S/HD614P0160S

Electrical Characteristics

DC Characteristics (Voc =4.5Vt05.5V,GND =0V, T, = -20° to +75°C, if not specified)

ltem Symbol Pin Min Typ Max Unit Test Condition Notes
Input high Vi RESET, SCK, 07Vcc  — Vgc+03 V
voltage INT,, INT,
Sl 0-7VCC _ VCC +0.3 \Y
OSC1 VCC -05 —_— VCC +0.3 \%
Input low Vi RESET, SCK, -0.3 —  022Vge V
voltage INT,, INT,
Sl -0.3 —  0.22V¢c \
OscC, -0.3 — 05 \"
Output high Vg SCK, SO Vee-10 — — v —lon=1.0mA
voltage VCC -03 —_ _— \Y "'|OH =0.01 mA
Output low Vou SCK, SO — — 04 \ loL=1.6mA
voltage
Input/output L] RESET, SCK, — —_ 1 WA Vin=0Vto Ve 1
leakage INT,, INT,,
current Sl, SO, 0OSC,
Current lec Vee — — 20 mA  Vee=5V 2,5
dissipation in Crystal or
mode ceramic filter
resonator fogc =
4 MHz
Current Isgy+ Vee — — 1.2 mA  Maximum logic 3,5
dissipation in operation Vgg =
standby 5V
mode Crystal or ceramic
filter resonator
fOSC =4 MHz
Ispy2 Vee — — 0.9 mA  Minimum logic 4,5
operation Vg =
5V
Crystal or ceramic
filter resonator
fOSC =4 MHz
Current IstoP Vee — — 10 HA Vin (TEST) = Vee to
dissipation in Vee-0.3V
stop mode Vin (RESET) =
0to 0.3V
Stop mode Vstop Vee 2.0 — —_ \
retaining
voltage
307
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HD614P080S/HD614P0160S

Notes: 1. Output buffer current is excluded.
2. The MCU is in the reset state. The input/output current does not flow.

Test conditions: MCU state
* Reset state in operation mode

Pin state

« RESET, TEST: V¢

. DO_DS’ R3-Rg: Vcc

. D4—D15, R0O-R2, RA,, RA]I VCC to Vg —40V

3. The timer/counter operates with the fastest clock and input/output current does not flow.

Test conditions: MCU state
» Standby mode
« Input/output: Reset state
+ Timer A: Divide-by-2 prescaler divide ratio
» Timer B: Divide-by-2 prescaler divide ratio
- Serial interface: Stop

Pin state

- RESET: GND

« TEST: VCC

. DQ—D3, R3-R9: VCC

. D4—D15, RO—RZ, RAo, RA1: VCC to VCC —-40V

4. The timer/counter operates with the slowest clock and input/output current does not flow.

Test conditions: MCU state
» Standby mode
« Input/output: Reset state
» Timer A: Divide-by-2048 prescaler divide ratio
» Timer B: Divide-by-2048 prescaler divide ratio
+ Serial interface: Stop

Pin state

+ RESET: GND

» TEST: VCC

. DO—D3, R3-R9: VCC

- D4~D;5, RO-R2, RAg, RA: Ve to Ve — 40 V

5. The current consumption in the operation and standby modes is proportional to fogc. When fogc
= ¢ [MHz], the current dissipation in operation mode and standby mode is estimated as
follows:

Max. value (foge = %) = % x max. value (fogc = 4 MHz).
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HD614P080S/HD614P0160S

Input/Output Characteristics for Standard Pins (Vcc=4.5V t05.5 V,GND =0 V, T, = -20° to
+75°C, if not specified)

Item Symbol Pin Min Typ Max Unit Test Condition
Input hlgh VIH Do—Da, 0‘7VCC — VCC +0.3 V

voltage R3-R5, R9

Input low Vi Dg—Dg, -0.3 — 0.22V¢e \

voltage R3-RS5, R9

OUtpUt low VOL Do—Ds, —_— — 0.4 Vv lOL =1.6 mA
voltage R3-R8

Input/output i Do—Dag, — — 1 HA Vin=0Vto Ve
leakage R3-R9

current*

* Output buffer current is excluded.

Input/Output Characteristics for High Voltage Pins (Vec=4.5V t05.5 V,GND =0V, T, = -20° to
+75°C, if not specified)

Item Symbol Pin Min Typ Max Unit Test Condition

InpUt hlgh VIH D4—D15, R1 . 07VCC —_— VCC + 0.3 \

voltage R2, RAq, RA,

Input low V"_ D4—D15, R1 , VCC - 40 —_ 022VCC V

voltage R2, RAq, RA,

OUtpUt hlgh VOH D4—D15 VCC -3.0 —_ —_ \ _IOH =15 mA

voltage VCC -2.0 _IOH =9 mA
Ro-R2 VCC -3.0 — —_— \ _IOH =3 mA

VCC -2.0 -lOH =1.8 mA

OUtpUt low VOL D4-—D15, —_— —_ VCC - 37 Vv 150 kQ2 at

voltage Ro-R2 Vee—-40V

Input/output |l | D4—Dys, — — 20 LA Vin=Vec—40V

leakage R0-R2, to Vee

current* RA,, RA,

* Output buffer current is excluded.
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HD614P080S/HD614P0160S

AC Characteristics (Vcc =4.5Vt0 5.5V, GND =0 V, T, = -20° to +75°C, if not specified)

Test
ltem Symbol Pin Min Typ Max Unit Condition Notes
Crystal Oscillation fosc 0SC,,08C, 04 — 6.2 MHz
resonator frequency
Instruction teye 129 — 20 us
cycle time
Oscillator tre 0SsC4,08C, — — 20 ms 1
stabilization
time
Ceramic  Oscillation fosc 0SC,,08C, 04 — 6.2 MHz
filter frequency
resonator Instruction teye 129 — 20 us
cycle time
Oscillator thRe 0SC,,08C, — — 20 ms 1
stabilization
time
External External clock fcp 0sC, 04 — 6.2 MHz 2
clock frequency
External clock  tcpy OSC; 70 — — ns 2
high width
External clock  tcp 0SsC, 70 — — ns 2
low width
External clock  tcp, OSC;, — — 20 ns 2
rise time
External clock  tcps 0SC, - — 20 ns 2
fall time
Instruction teye 129 — 20 s 2
cycle time
|NTO hlgh width tIOH INTO 2 —_ — tcyc 3
INT, low width tioL INT, 2 — — teye 3
INT, high width tH INT, 2 — — teye 3
|NT1 low width t'ﬂ_ |NT1 2 —_ - tcyc 3
RESET high width tRSTH RESET 2 — — teye 4
Input capacitance Cin All pins — - 15 pF f=1MHz
Vih=0V
Reset fall time tRsTY — — 20 ms 4
310
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HD614P080S/HD614P0160S

Notes: 1. The oscillator stabilization time is the period from when V¢ reaches its minimum allowable

voltage V¢ = 4.5 V at power-on until when the oscillator stabilizes, or after RESET goes high.
At power-on or when recovering from stop mode, apply the RESET input for more than tge to
meet the necessary time for oscillator stabilization. Since tgc depends on the crystal or ceramic
filter’s circuit constant and stray capacitance, consult with the crystal or ceramic filter manufactur-
er when designing the reset circuit.

C1 C1
— osc, OSC4
Crystal Ceramic
— R¢ filter — R
— 0SC» — 0SC;
747‘ Ca 7;7' Cz
GND GND

Crystal: 6.0 MHz
NC-18C (Nihon Denpa Kogyo)
Ri=1MQ £2%, Cy = C, = 20 pF +20%

Ceramic filter: CSA6.00 MG (Murata)
Ri =1 MQ+2%, C; = Cp = 30 pF +20%

2.
1/fcp |
Vec-05V tcPH tcpL
0S¢ 0.5V
tepr tcpt
3.
INTo, INT, tion, e K tioL thl
4.
RESET 0.7Vce
0.22Vcc 0.22Vcc
tRsT!
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Serial Interface Timing Characteristics (Vcc=4.5Vt0 5.5 V, GND =0 V, T, = -20° to +75°C, if not
specified)

During Transmit Clock Output

Test
Item Symbol Pin Min Typ Max Unit Condition Notes
Transmit clock cycle time  tgc SCK 1 —_ — teye Seenote2 1,2
Transmit clock high tsckH SCK 0.5 — — tseyc Seenote2 1,2
width
Transmit clock low tsckL SCK 0.5 — — tseyc Seenote2 1,2
width
Transmit clock rise time tsckr SCK —_ — 100 ns Seenote2 1,2
Transmit clock fall time tscki SCK — — 100 ns Seenote2 1,2
Serial output data delay tpso SO — — 250 ns Seenote2 1,2
time
Serial input data setup tssi Si 300 — — ns 1
time
Serial input data hold tusi Sl 150 — — ns 1
time
During Transmit Clock Input
Test

Item Symbol Pin Min Typ Max Unit Condition  Notes
Transmit clock cycle time tseye SCK 1 — — teye 1
Transmit clock high tsckH SCK 0.5 — — tseye 1
width
Transmit clock low tsckL SCK 0.5 — — tseyc 1
width
Transmit clock rise time tsckr SCK — — 100 ns 1
Transmit clock fall time tscks SCK — — 100 ns 1
Serial output data delay tpso SO — — 250 ns Seenote2 1,2
time
Serial input data setup tsg) Sl 300 — — ns 1
time
Serial input data hold ths Sl 150 — — ns 1
time
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Notes: 1. Timing of serial interface

tscyc
tscks tsckr
Vec-20V tscki
SCK (0.7Vce)” _Z
0.8V (0.22Vce)* N 4
——J ~-1Dso
~Vece—-20V
w0 Moz X X
- 0.8 V
tssl tHsI

S| 0.7Vce 3
: §r 0.22Vce r
" Vcc —2.0V and 0.8 V are the threshold voltages for transmit clock output.
0.7Vcc and 0.22Vcc are the threshold voltages for transmit clock input.

2. Timing load circuit

Vce

RL=2.6 kQ

Test
point

C R 152074 (H)
or equivalent
30 pF 12kQ
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Characteristics Curves (Reference Data)

4T, =—20°t0 +75°C 47, = J20° 10 +75°0
3 Vcc=5V 3fosc=4MHZ
< — max.
E /4 ‘é
82 G 2
0 1 2 3 4 5 6 0 1 2 3 4 5
fosc (MHz) Vee (V)
Icc vs. fogc Characteristic lcc vs. Vee Characteristic
(Crystal, ceramic resonator) (Crystal, ceramic resonator)
2O - 3010 7570 20T, - T20v10 75
Veec =5V 0SC = z
186 ¢ Isgy1 A 18 Isgy1
: o z mex
12 e 12
o 2]
i P T
;_ 0.8 / = max. —1 ;‘ 0.8 - ISBYZ
3 / 1 3 max.
0.4 — 0.4
0 1 2 3 4 5 6 0 1 2 3 4 5 6
fosc (MHZ) Vee (V)
Ispy vs. fose Characteristic Isgy vs. Veo Characteristic
(Crystal, ceramic resonator) (Crystal, ceramic resonator)
187, - 20°t0 +75°C 30[7, = 220°to +75°C
y 5.5V Vec =55V
cc=995V 3
10 o _ 20 ,/
< A7
E 7
fé:‘ / — : 1/1
E P £ Vec =45V
g /| Vec =45V z V1'F
Y
o T /
o 5 10
e /A/
% /
/ 7
0 1 2 3 0 1 2 3 4 5
VoL (V) Vee = Vo (V)
oL Minimum vs. Vg Characteristic —lon Minimum vs. (Vcc — Vor)
(Standard pin) Characteristic (D4—D15 pins)
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Characteristics Curves (Reference Data) (cont)

8T, -20°t0+75°C] | |
| T
5 Vec =55V
,17
-4 A
<€ L
£
£ 3
£ L Vec =45V |
x
[e] /1
T 2 /
4
0 1 2 3 4 5
Vee— Von (V)

—loy Minimum vs. (Vec — Von)
Characteristic (R0O-R2 pins)
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